The problem of light scattering from an atomic system under cooperative conditions is analyzed. The atomic correlation function is constructed using the atomic coherent-state representation in a form that is ideally suited for numerical computations. Explicit results are reported for a system of five atoms and the question of the existence of additional side bands is analyzed,
I. INTRODUCTION The influence of cooperative atomic effects on the statistical and spectral properties of resonance fluorescence has been the subject of considerable recent interest. ' '
The properties of the scattered light by a cooperative system are conveniently studied by solving the master equation for the reduced density operator of the atomic system. The master-equation approach treats the interaction with the coherent driving field to all. orders in the perturbation. The approach is fully quantum-mechanical and takes into account various quantum-mechanical correlations properly. However, an analytical solution of this master equation has been provided only for the one-' and two-atom case. ' The twoand three-atom problems were studied by Agarwal e) gl. ' numerically, using the master equation in the usual representation in terms of the angular momentum operator eigenstates. However, as the number of atoms increases, the representation based on the angular momentum eigenstates becomes too cumbersome even for numerical computations.
It is clear that alternative methods have to be developed to handle larger numbers of atoms.
In an early discussion of this problem, Senitzky' proposed that a large number of externally driven two-level systems would behave in an essentially classical way" provided that the atoms are initially removed from a state of complete inversion and that the external driving field is sufficiently strong.
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to within a frequency independent scale factor. 
The integration in Eq. (3.10) is to be carried out twice independently over the surface of the unit sphere. In practice, the calculation of y (7 ) is simplified considerably by the Fourier decomposition of the density functions P,(n,) and P(Q7~no). (1 -z') -p""=(1 -z2)'I' p""" -y, zp"",
(1-z')'"p~'=2 1(p, ",-p, ""), The remaining steps leading to Eq. (3.14) involve only trivial algebraic manipulations.
